Preventive effects of pravastatin on thrombin-triggered vascular responses via Akt/eNOS and RhoA/Rac1 pathways in vivo.
Small GTPases RhoA and Rac1 play crucial roles in endothelial dysfunction and reactive oxygen species (ROS) generation. We reported evidence that in thrombin-stimulated endothelial cells, rapid geranylgeranylation is an essential process for full activation of unprocessed RhoA, which is blocked by statin. In this study, we examined the effects of intravenous administration of pravastatin on thrombin-triggered vascular responses in vivo, as well as on the lipid modification of unprocessed forms of RhoA and Rac1 and their activation induced by thrombin. Thrombin (50 U/kg) was intravenously injected with or without 0.3 mg/kg pravastatin into Wistar and spontaneously hypertensive rats. Coadministration of pravastatin prevented thrombin-induced impaired endothelium-dependent coronary vasodilation and down-regulated Akt/endothelial nitric oxide synthase (eNOS) phosphorylation within 1 h, as well as the down-regulation of eNOS protein expression within 4 h. In addition, thrombin increased Rac1/p47(phox)-dependent NAD(P)H oxidase activities of rat aortas within 1 h, resulting in ROS generation, which was prevented by the coadministration of pravastatin. Furthermore, the coadministration of pravastatin prevented thrombin-induced conversion of unprocessed RhoA and Rac1 into the geranylgeranylated forms as well as GTP-loading and membrane translocation within 1 h. Intravenous injection of pravastatin prevents impaired NO-dependent vasodilation and Rac1/NAD(P)H oxidase-mediated-ROS generation by blocking the down-regulation of Akt/eNOS pathways and the full activation of unprocessed RhoA and Rac1 in vivo.